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Evaluation of interaction enthalpy between water and myoproteins in skeletal
muscle for theoretical interpretation of MR signals
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Magnetic resonance images reflect not only water content but also water
states in physiological tissue. Although water states in the tissue are not clarified yet in detail,
interaction between water and macromolecules is generally considered to restrict motional freedom

of the water molecules similarly to the freezing of water. As is the case with melting of ice,
differential scanning calorimetry (DSC) can represent the restriction as extra heat absorption. DSC
measurement with skinned fibers of the sartorius muscle from bull frogs at a rigor condition showed
extra heat absorption at -24, -21, and 0 . The extra heat absorption at -24, -21 reflected the
intracellular states of actin and myosin. Integrated heat capacity in the range from -80 to 20
was decreased by denaturation or removal of actin. These results suggest that actin and myosin
independently and cooperatively restrict surrounding water and that extra integrated heat capacity
mainly depends on actin filaments.
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